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ABSTRACT.

A porous laminated protective head shield has been designed
and fabricated, It provides proiec.ion, 1is light in weight and

comfortable, Initial subjective evaluation is favorable.
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POROUS LAMINATED PROTECTIVE HEAD SHIELD

1. INTRODUCTION

A 4L~year old female patient, suffering from akinetic epilepsy
and subject to falls which often result in bruises and cuts of the
head, was presented to the Preseription Clinic Committee, APRL,
for a protective head shield, The patient had been previously
fitted with & football helmet which she found excessively
heavy and warm,

The bproblem was to design a head shield which would
offer head protection, be light in weight, and cool. It
sppeared to the committee that a ghield constructed from a porous
laminate, lined wich foam rubber in strategic areas, would
have the desired characteristics.,

1t is the purpose of this report to describe the design and
fahrication of such a shield,

iz. DESIGN AND FABRICATION

It was not possible to obtain a plaster=of-Paris wrap
of the head of the patient, but sufficient width and circumferential
measurcments could be taken of the head to prepare a plaster
mold, The plasterfof-Paris mold was coated with Hi=Glo (1)
parting agent and two layers of nylon stockinet were pulled
down over the mold and saturated with paraffin wax to obtain
8 wax check model. After cooling, the waxenylon check mold was .

_ removed from the plasterw=of«Paris mold and held in warm
~ water long encugh to make it pliable so that it could be

molded to fit the patient's head. After fit was obtained,
the mold was trimmed to fit the forehead, around the enrs,
and to the haireline at the back of the head.

Now a positive mold was prepared by pouring a mixture of
plaster=of«=Poris and water into the nylonewax check mold,
After the plaster had set, the chr -k mold was removed and
the positive mold smoothed dowm with wire gauze. Two layers
of stockinet ware pulled down ovaer the mold and tied off
to increase the size of tha head shield for a comfortable
£it, Then, one layer of 3/8" foam was formefitted over

(1) 1~785 Hi~Glo Plastic Parting Lacquer, manufactured by
the Lacquer Corporation, Dallas 12, Texas

4




T. R. No. 6211

the stockinet without stretching, as this thickness was used for
padding in the final head shield, A polyvinyl alcohol (PVA) sheet
was pulled down over the entire mold for -msparating the plastic
resin from the foam rubber.

Five layers of nylon stockinet were pulled down over this layup
and ticd off. One layer of nylon Ban=Lon 100/2=~200-~neadle stockinet
was appliad on the outer surface for a smooth appearance. |

The vesin used was 125 gms, of Laminac 4110 (1) and 2,25 gms,
of Luperco ATC (2), mixed thoroughly, and color paste added to give a
pleasing flesh tona. Trichloroethylene 54+ (3) and Naugatuck's
Promoter #3 (4) (6 drops per 100 gms. of resin) were added., The
entire surface was brush=scoated with this mixture and excess resin
removed from the laminate by stringing down. This laminate was

- allowed to aireeurc for approximately 30«45 minutes, A moist PVA

sheet was stretched over the layup, the resin allowed to harden at
rocm tomperatura, and theh. placed in a 100°C oven for an additional
45=60 minutes, The cured laminate was cut off the mold, trimmed,
and the foam rubber removed, The first two layers of stockinet were
left in placec. :

h& ‘ , - . ) )

A strip of fogh'rubber, 1=1/4" wide and 3/8'" thick, was fastened
to the inner surface of the front part of the helmet to form a sweat
band and this was covered with horsehide tO prevent chipping and
peeling of the foam, Other foam stxrips were placed 1" apart :
around the eircumference of the shield. A.chin strap was riveted into
place just in front of tlhe cars, and & foam pilece covered with horse~-
hide for use as a chin rest, with buckle for adjustment, was incorporated
in the chin strap. ’ ' .

Photograplis of the fabricatad head shield and of the patient wvearing
it are shown in figures 1 and 2,
III. COMMENT

The paticent has been wearing the helmet for two months without
ineident, Comments by the paticnt and her mother are favorable,

Laminac 4110 , Rohm & Haas, Philadelphia 5, ¥a.

Luperco ATC, Lucidol Diyision, Wallace & Tiernan, Inc., Buffalo 5,
New York

EE

Trichlorocthylenc, Fisher Scientific Co., Silvef Spring, MD,
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Promoter #3, Naugatuck Chemical Division, U. S Rubber Co.,
Naugatuck, Connccticut.




1931 AVR -_

€8O nuos Smevan |

(Im1 L ANOY -

aa1399fqns TeI3TUl  °*2Tqelzojmod pue y3yem uy 3q3%7
sy ‘uoTioajoad sepyaoad 31 °pajedfiqel pus pauSisop

1
i
i
*37qeloqe3y ST UOLILNTBAD |
i
i
u93q Sey PTOTYS Peay 2aF323301d {

R
1861 AVA 83
@il 2n0) €310 Ruo s ppyum |

: : *3TqEA0ART ST UOTIBNTRAD
aapjoefqns [ef3yul ~9[qeIIojwod puw IYIrea U IYITY
ST ‘uopiro’zjoad seplracxd 11 *pajedTiqel pue paudisap
ud3q 68y PISTYS pedy 2AYIsejexd

Emﬂm. S.S?S..mmnms%c“
PESH 9AT309303g /¥i GIAISIV ION © 1129 ."Add "HO3L !
@3puTmeT SNOXOJ 'E: "D °Q ‘L vosBuisop ‘WY pesy saijoy i
oy3ouply ‘Asdoridy’ (4 90 “se SONmfisol] VSN CADNIOY |
snolog pweg ‘preTys Li H_oh ‘Nvadn uuonom ‘aR0ria @mo:._b(.

e e i kS

pajeuTme] snoxod V. if3vaISEV 1.

E pojvuyme] snoxod v 11DVNISEY
PIPFUS ! $0~T00-10~65X9 #>slauyg
PeaH 9AF3093023 3 : QBIFISSV DN
Syeupwe] 8noxog'€: D °Q ‘Tl voeBuiqsop, "Wy peey 1eijon
ST3suryy *Asdetrdy’ 4 907 ey s2nesoid VSN CAONIOV |

snoxoJ pesH ‘PIOWS —Eo._... “RVENN €3I9q0¥ ‘gHNId ((S) 5:.5«._

1179 "ldd "H23L1

O e

: PTOTYS PwoH _ : oTYS pPedH
¥ n_<" aAT399707, st i " : PT p !
1013 pajsupm] snoxog *JLL £ ~ QV: 2A73993013 pe3TUTWET Snolog :3TLyL |

1 i
I (1L INO) 1961 AVA §i ¢ 1965 Avm 54 |
m 810 nuca MV m (am1L 2N0) £R10 puog INTAM |
i 1 __
“ ! L |
“ ..uannuobum ST U0TIPATRAD “ S ‘21qe10AR] ST UOIJIENTRAD “
! 2Af3o°[qns [PTITUL = °°Tqe3IoJWOD pue IYITom UF ISTY | eaT109(qns TeIITUI  ‘S1qEIlojwod puw IuSTem UT ST |
i ST ‘uofjosjoad sapyacad 31 °pIIwoTIqEI pum poulsep | ' 8T woy3Ivloxd sopjaocxd 31 °paIwdTIqey pue pIUBTSIp |
] waaq epy PIOTYS pwey aAarjosajoxd | ‘ Ta9q swy PIoIYS peay IATIdOon0xd “
! pazzuTwe] snood v :1OVAISAY ! paieume] snoxod y :)5vy)sqy
! PIPTUS : %0~100~T0~65X9 eloyd | PIdWS |- #O=TO0~10~65X9 4o0leag 1
| pem saTacenoz i THASVIM T1z9 "Ld¥HOAL|  PS9H 9473993031 #/TAERSVIND - 1129 14y ‘HOAL|
i 3jeuTWE] SNOIOZ E: D 'Q ‘7L vourysoy “INY peoy Jslopm | . 93jUUTmET] Snoxogg *D "@ ‘TI wosburgsoy DNy pesy ijop |
l sp3eupyy ‘Asdetrdme; 9o “seY saumyisol v :ADNZOV | | O1IuRV .»&u:&_,a "qo] o) $oUeEsOd VST AINIOV |
| Sno30g peeH ‘PTATUS’L; zmon.zﬂmp ‘319q0y “‘gHTIa (S) mo=5< snaxog pesH ‘PTOTUS'| IHOL “NVEUA 311°q0¥ “HRINIA :(S) yOHLINV |
! i PTPTUS PUSH “ . H PI°TYS P®SH o
“ £ n< JATID930Id PRITUTWET SNOXO0F :J-1hiL " i 4 ay: SATI0I]013 PSIBUTWRT SNOIOJ :3-j1y "
1 : G¥YD Lavaisay i ] QYD LIVALSEY |

S e b

e ol i . B a1 oo, et A bt b . ot




